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To exhaust neutral particles, impurity ions and ther-
malized alpha particles, the divertor is an effective tool 
for toroidal confinement devices. Therefore the diver-
tor system is considered to be indispensable to the future 
reactor. In the tokamak, poloidal coil system is ordi-
narily used to create the divertor configuration. On the 
other hand, in helical devices such as heliotronltorsatron 
type devices, helical divertor is used, which is based on 
the natural configuration created by its helical coil sys-
tem. Another choice of divertor configuration for heli-
cal devices is an island divertor. Islands created (artifi-
cially or naturally) in the peripheral region are utilized as 
the island divertor. This type of divertor is employed 
and successful results are obtained in experimental de-
vices, such as CHS, W7-AS etc. 
To produce the quasi-axisymmetric configuration, the 
modular coil system is ordinarily used. The magnetic 
configuration . produced by modular coils has an island 
structure in the peripheral region, which can be utilized 
as the island divertor. However, this island structure is 
very sensitive to the rotational transform at the edge 
region, and in the worst case this island structure disap-
pears. Rotational transform is affected by toroidal cur-
rents, such as bootstrap current and beam-driven current 
in a quasi-axisymmetric system. The change of con-
figuration caused by the Shafranov shift in a finite beta 
operation modifies the rotational transform and island 
structure at the edge region, accordingly. In order to 
realize divertor configuration without dependence on 
rotational transform profile in the modular coil device, 
CHS-qa, we suggest a tokamak-like divertor configura-
tion. Unlike tokamak, quasi-axisymmetric configura-
tion has 3 dimensional geometry in its shape of toroidal 
magnetic surface. However in spite of this difference, it 
is found that the divertor configuration can be produced 
by using the poloidal field coils with the same type as in 
tokamaks. In Fig.l, the Poincare plots of this configu-
ration is shown. Fig.! (a) corresponds to the cross sec-
tion of the toroidal angle of 0 degree and (b) to 90 de-
grees. X points are created in the vicinity of top and 
bottom of cross section together with clear divertor legs. 
The divertor foot points on the vacuum chamber (that is 
assumed at 15 cm away from the outermost magnetic 
surface) are shown in Fig.2. The foot points locate in 
the upper and lower region, which is same as in tokamak. 
Three pairs of poloidal field coils create this divertor 
configuration, the position of which is shown in the Fig-
ure. Required current for each poloidal coil is on the 
same order of one modular coil current. The positions 
of these poloidal field coils are not optimized yet, there-
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fore required currents may be reduced much by optimi-
zation. This divertor configuration is created by poloi-
dal field coils therefore it is not affected by the change of 
rotational transform. Main problem of this configura-
tion is that the shear of rotational transform becomes 
negative (positive in q profile), which is same as in an 
ordinary tokamak. This is because the rotational trans-
form must be zero at the X points. It is the future issue 
to find the divertor configuration that has the positive 
shear in the rotational transform profile. 
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Fig. 1 Poincare plots at the toroidal agnle <I> of (a) 0 and 
(b) 90 degrees. X points are shown. 
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Fig. 2 Foot points of divertor legs on the vacuum 
chamber. Only one toroidal period is shown. 
